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Answer ALL questions in the answer booklet provided. 
Marks for each question are indicated.   
 
Question 1 (18 marks) 
 
The beam shown in figure 1 is constructed from two boards. The beam is subjected to the loading shown 
in figure 1. 
 
a. Draw the shear and moment diagrams for the beam (Marks: 6) 
 
b. Determine the shear stress at point B on the web of the beam at section a-a. (Marks: 6) 
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Question 2 (13 marks) 
 
 
The plate shown in figure 2 below has a maximum allowable stress of 𝜎𝑎𝑎𝑎𝑎𝑎 = 220 MPa: 
 
d. Determine the maximum allowable force P that can be applied to the plate.                  (Marks: 9) 
 








Question 3 (14 marks) 
 
The stainless steel shaft shown in figure 3 has a diameter of 120 mm. The shaft is fixed at A and B. For 
TC = 800 Nm and TD = 500 Nm, determine the absolute maximum and minimum values of shear stress 
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Question 4 (18 marks) 
 
A pressure vessel made of steel is shown in figure 4, it has an internal diameter of 60 cm and a wall 
thickness of 0.5 cm. A strain gauge is bonded to the surface of the vessel in the x direction. The original 
length of the strain gauge is 0.5 cm and it has been elongated by 3102.0 −×  cm. The modulus of 




a. Calculate the strain in the x direction, .xε                                                            (Mark: 1) 
 
b. Determine the hoop stress, σh, and the longitudinal stress, σl in the vessel.         (Marks: 6) 
 
c. Express the strain in the x direction, ,xε in terms of the hoop stress, σh, and the longitudinal 
stress, σl.                     (Marks: 3) 
 
d. What is the value of the pressure P, which caused the strain you calculated in part a.                    
                         (Marks: 3)  
 
e. Calculate the value of the maximum shear strain in the x, y plane            (Marks: 5) 
 
 
Question 5 (17 marks) 
The state of stress at a point in a member is shown on the element in figure 5. Determine the stress 
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Question 6 (20 marks)  
 
An aluminium beam is used to support the load w= 10 kN/m as shown in figure 6. The solid beam is 
rectangular with a height of 200 mm and a width of 120 mm. The length of the beam L = 4 m. The 
modulus of elasticity for the beam is E = 70 GPa.  
 
a. Express the bending moment along the length of the beam as a function of x in terms of the 
reaction force at B.               (Marks: 3) 
 
b. What is the deflection of the beam at A?             (Mark: 1) 
 
c. What is the slope of the beam at A?             (Mark: 1) 
 
d. Draw an exaggerated deflected shape for the beam.           (Marks: 3) 
 
e. Determine the value of the slope of the beam at B           (Marks: 3) 
 
f. Determine the reaction force at B              (Marks: 3) 
 
g. Determine the slope and the deflection of the beam halfway between A and B (2 m from A)         
                                    (Marks: 3) 
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Figure 6[1] 
